Involvement of lysine 1047 in type I collagen-mediated activation of polymorphonuclear neutrophils.
Oxidative functions of polymorphonuclear neutrophils (PMNs), which play a deciding role in the phagocytosis process, are stimulated by extracellular matrix proteins such as type I collagen. Previous studies have demonstrated the involvement of a DGGRYY sequence located within the alpha(1) chain C-terminal telopeptide in type I collagen-induced PMN activation, but so far the mechanism has not been completely elucidated. We have recently demonstrated that collagen carbamylation (i.e. post-translational binding of cyanate to lysine epsilon-NH(2) groups) impairs PMN oxidative functions, suggesting the potential involvement of lysine residues in this process. The present study was devoted to the identification of lysine residues involved in the collagen-induced activation of PMNs. The inhibition of PMN activation by collagen in the presence of 6-amino-hexanoic acid, a structural analogue of lysine residues, confirmed the involvement of specific lysine residues. Modification of lysine residues by carbamylation demonstrated that only one residue, located within the alpha(1)CB6 collagen peptide, was involved in this mechanism. A recombinant alpha(1)CB6 peptide, designed for the substitution of lysine 1047 by glycine, exhibited decreased activity, demonstrating that the lysine residue at position 1047 within the collagen molecule played a significant role in the mechanism of activation. These results help to understand in more detail the collagen-mediated PMN activation mechanism and confirm the prominent involvement of lysine residues in interactions between extracellular matrix proteins and inflammatory cells.